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(54) SURFACE LIGHT SOURCE DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the luminance 
distribution of a surface light source device uniform by 
preventing the partial increase in luminance in front of a 
light source. 

SOLUTION: The rear surface of a light guiding plate 13 
is provided with a recess 14 for insertion of the light 
source and the light source 12, such as LED, is press- 
fitted and fixed to the recess 14 for insertion of the light 
source. The recess 14 for insertion of the light source is 
so formed as to be narrower in width on the side deeper 
at least at the front end of the recess. The front end of 
the recess 14 may be provided with curvature at need. 
For example, a recess of a conical shape may be 
disposed as the recess 1 4. As a result, the light emitted 
forward from the light source 12 is made incident on the 
inside of the light guiding plate while the light is 
refracted laterally by the flanks of the recess 14 for 
insertion of the light source. Then, the quantity of the 
light made incident on the inside of the light guiding plate 
forward from the light source may be decreased. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Surface light source equipment with which the cross-section configuration of said 
depression in at least one cross section is characterized by the thing of a depression which the 
width of face is narrow by the point at least, so that it goes into the back in the surface light 
source equipment which established the depression for light source insertion in the optical 
outgoing radiation side of a light guide plate, and the field of the opposite side, and dedicated the 
light source in said depression. 

[Claim 2] Surface light source equipment according to claim 1 with which the part at the very 

back of the depression for light source insertion is characterized by having radius of curvature 

smaller than the distance to the core of said light source in said cross section. 

[Claim 3] Surface light source equipment according to claim 1 characterized by having the 

detailed irregularity for light scattering in the inside of the depression for said light source 

insertion. 

[Claim 4] Said light source is surface light source equipment according to claim 1 which has the 
structure where the light emitting device was mounted on the metal stem, and is characterized 
by forming the light-scattering side in the front face of the metal stem concerned. 
[Claim 5] Said light source is surface light source equipment according to claim 1 characterized 
by preparing the dot for light scattering as a consistency becomes large in the field where it was 
the light source which consists of a solid-state light emitting device like light emitting diode, and 
the optical outgoing radiation side of said light guide plate and the field of the opposite side 
curved to convex, and curved to convex [ concerned ] as for near of the light source. 
[Claim 6] Surface light source equipment according to claim 1 which arranges two-dimensional 
and is characterized by establishing the slot for separating light between the light sources in a 
light guide plate by inserting two or more light sources in each light source insertion section of a 
light guide plate. 

[Claim 7] Said light source is surface light source equipment according to claim 1 which is the 
light source which consists of a solid-state light emitting device like light emitting diode, and is 
characterized by said some of light guide plates [ at least ] curving. 

[Claim 8] The liquid crystal display characterized by having a liquid crystal display panel and 
surface light source equipment according to claim 1 to 7 which was made to counter the tooth 
back of the panel concerned and has been arranged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to surface light source equipment and a liquid 
crystal display. The light which carries out outgoing radiation from the light source especially is 
combined to a light guide plate, and it is related with the surface light source equipment which 
irradiates light outside from a light guide plate front face. Moreover, it is related with the liquid 
crystal display using the surface light source equipment concerned. 
[0002] 

[Description of the Prior Art] Drawing 1 is the outline sectional view showing the structure of 
the direct female mold surface light source equipment 2 arranged directly under the liquid crystal 
display panel 1 . If it is in this surface light source equipment 2, the cross-section [ of U 
characters ]— like light source insertion slot 4 is formed in the inferior surface of tongue of a light 
guide plate 3, and the straight pipe form light sources 5, such as a hot cathode tube and a cold 
cathode tube, are dedicated in the light source insertion slot 4. The light-scattering dot (not 
shown) is formed in the inferior surface of tongue of a light guide plate 3, and light guide plate 3 
inferior surface of tongue in which the diffusion dot was formed is covered with the reflective 
sheet 6. In the opening part of the light source insertion slot 4, the posterior part dispersion film 
7 is arranged between the light source 5 and the reflective sheet 6. Moreover, in the top-face 
side of a light guide plate 3, it is made to counter with the light source 5, the anterior part 
dispersion film 8 is arranged, and the diffusion sheet 9 is stuck on the top face of a light guide 
plate 3 from on the anterior part dispersion film 8. 

[0003] If a deer is carried out and the light source 5 is made to emit light, the light by which 
outgoing radiation was carried out will be led to the light guide plate 3 interior from the internal 
surface of the light source insertion slot 4. Since it is led to the light guide plate 3 interior from 
the internal surface of the light source insertion slot 4 after scattered reflection of the light by 
which outgoing radiation was carried out towards the lower part from the light source 5 is carried 
out by the posterior part dispersion film 7, its use effectiveness of light improves. The light led to 
the light guide plate 3 interior repeats the total reflection in light guide plate 3 top face, and the 
scattered reflection in light guide plate 3 inferior surface of tongue, and outgoing radiation of the 
light from which it separated from total reflection conditions is carried out from the top face of a 
light guide plate 3. The light by which outgoing radiation was carried out from the top face of a 
light guide plate 3 is diffused with the diffusion sheet 9, and irradiates the liquid crystal display 
panel 1 at homogeneity. Moreover, the anterior part dispersion film 8 which was made to counter 
with the light source 5 and was prepared has prevented brightness nonuniformity, as light did not 
concentrate on the top face of the light source 5. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the light source was made to 
counter and the anterior part dispersion film was prepared in order to reduce brightness 
nonuniformity if it was in conventional surface light source equipment, the brightness of a light 
guide plate still became high in the front part of the light source, and there was a problem of 
being easy to produce brightness variation in the optical outgoing radiation side of a light guide 



plate. 

[0005] Moreover, since the light source of a straight pipe form like a hot cathode tube or a cold 
cathode tube as the light source was used, the configuration of a light guide plate was 
restrained, and neither a plate-like circular light guide plate nor the light guide plate which 
curved in the shape of a curved surface could be used, but the application was restricted. 
[0006] The place which this invention is made in view of the fault of the above-stated 
conventional example, and is made into the purpose is to reduce the brightness variation in the 
optical outgoing radiation side of the light guide plate by the brightness in the location of the 
light source being high. Moreover, another purpose is to ease the constraint to the configuration 
of the light guide plate which originates in the light source. 
[0007] 

[Description of the Invention] In the surface light source equipment which established the 
depression for light source insertion in the optical outgoing radiation side of a light guide plate, 
and the field of the opposite side, and dedicated the light source in said depression, the cross- 
section configuration of said depression in at least one cross section is [ a depression ] a point 
at least, and surface light source equipment according to claim 1 is characterized by the width of 
face being narrow, so that it goes into the back. 

[0008] Here, it is contained not only when the width of face of a depression becomes it narrow 
continuously that the width of face is narrow so that the depression for light source insertion 
goes into the back, but when becoming narrow (to the shape of for example, a step) at 
discontinuity. 

[0009] If a deer is carried out and it is in surface light source equipment according to claim 1, 
since the width of face of the depression for light source insertion is so narrow that it goes into 
the back, incidence of the light by which outgoing radiation was carried out from the light source 
to the front is carried out inside a light guide plate, being refracted to a side direction on the 
side face of the depression for light source insertion. Therefore, the quantity of light which 
carries out incidence inside a light guide plate towards the front from the light source can be 
decreased, it can prevent that the brightness of a light guide plate becomes high ahead [ of the 
light source ], and brightness nonuniformity arises, and luminance distribution in the optical 
outgoing radiation side of a light guide plate can be made into homogeneity. 
[0010] The embodiment according to claim 2 is characterized by the part at the very back of the 
depression for light source insertion having radius of curvature smaller than the distance to the 
core of said light source in said cross section in surface light source equipment according to 
claim 1. 

[0011] Although the brightness in the transverse plane of the light source of the depression for 
light source insertion will become small if width of face is narrow at least so that a point goes 
into the back, there is also a possibility that the transverse plane of the light source may 
become dark too much depending on the case. In such a case, the quantity of light by which 
outgoing radiation is carried out can be made to increase to the transverse plane of the light 
source like this embodiment by giving radius of curvature smaller than the distance to a light 
source core to the part at the very back of a depression. Therefore, distribution of the 
brightness in the front of the light source can be made into homogeneity by making the radius of 
curvature of the part at the very back of this depression into the optimal value. 
[0012] The embodiment according to claim 3 is characterized by having the detailed irregularity 
for light scattering in the inside of the depression for said light source insertion in surface light 
source equipment according to claim 1. 

[001 3] Since it is scattered about with detailed irregularity in case the light which came out of 
the light source carries out incidence into a light guide plate from the inside of a depression, if it 
is in this embodiment, the direction of incidence of the light in the interior of a light guide plate 
can be equalized, as a result the luminance distribution in an optical outgoing radiation side can 
be equalized. 

[0014] In surface light source equipment according to claim 1, an embodiment according to claim 
4 has the structure where said light source had the light emitting device mounted on a metal 
stem, and is characterized by forming the light-scattering side in the front face of the metal 



stem concerned. 

[0015] The light which carried out total reflection to back by the inside of the light by which 
outgoing radiation was carried out from the light emitting device to back, or a depression is 
scattered about in respect of light scattering of a metal stem, and carries out incidence to a light 
guide plate from the inside of a depression. Therefore, the luminance distribution of surface light 
source equipment can be equalized. Moreover, since a metal stem has the function of the 
posterior part dispersion film, components mark are reducible. 

[0016] An embodiment according to claim 5 is the light source which said light source turns into 
from a solid-state light emitting device like light emitting diode in surface light source equipment 
according to claim 1, and near of the light source is characterized by preparing the dot for light 
scattering, as a consistency becomes large in the field where the optical outgoing radiation side 
of said light guide plate and the field of the opposite side curved to convex, and curved to 
convex [ concerned ]. 

[0017] this operative condition — if it is like, since a solid-state light emitting device like light 
emitting diode as the light source is used — surface light source equipment — a miniaturization 

— and it can thin-shape-ize. And since the optical outgoing radiation side is incurvated to 
convex, the light by which outgoing radiation is carried out from surface light source equipment 
can be made to be able to condense to the front, and front brightness can be raised. Moreover, 
since near of the light source provides the light-scattering dot in the tooth back of a light guide 
plate so that a consistency may become large, the homogeneity of luminance distribution can be 
raised. 

[0018] In surface light source equipment according to claim 1, by inserting two or more light 
sources in each light source insertion section of a light guide plate, an embodiment according to 
claim 6 is arranged two-dimensional, and is characterized by establishing the slot for separating 
light between the light sources in a light guide plate. 

[0019] If it is in this embodiment, since the slot for separating light is prepared between the light 
sources, each light source can be made to emit light independently in the surface light source 
equipment formed in one. It can follow, for example, can also use as character display etc. 
[0020] In surface light source equipment according to claim 1, an embodiment according to claim 
7 is the light source which said light source turns into from a solid-state light emitting device 
like light emitting diode, and is characterized by said some of light guide plates [ at least ] 
curving. 

[0021] this operative condition — if it is like, since a solid-state light emitting device like light 
emitting diode as the light source is used — surface light source equipment — a miniaturization 

— and while being able to thin-shape-ize, the configuration of arbitration can be given according 
to an application. That is, it becomes possible not only a plate-like light guide plate but to 
incurvate some light guide plates. 

[0022] The liquid crystal display according to claim 8 is characterized by having a liquid crystal 
display panel and surface light source equipment according to claim 1 to 7 which was made to 
counter the tooth back of the panel concerned and has been arranged. 

[0023] If the surface light source equipment of this invention is used for a liquid crystal display, 
since the brightness variation of the light source can be reduced, the image quality of a liquid 
crystal display panel can be raised. 
[0024] 

[Embodiment of the Invention] 

(1 st operation gestalt) Drawin g 2 and drawing 3 are the decomposition perspective views and 
sectional views showing the surface light source equipment 1 1 by 1 operation gestalt of this 
invention. This surface light source equipment 1 1 is small surface light source equipment 1 1 
which consists of the one light source 12 which mainly consists of solid-state light emitting 
devices, such as light emitting diode (LED) and semiconductor laser (LD), and light guide plate 
13. 

[0025] The light guide plate 13 is formed in square plate-like with transparence resin, such as 
polycarbonate resin and methacrylic resin, and one depression 14 for light source insertion 
where the cross section carried out the triangle (for example, cone) is cut in the tooth-back 



center section. The light-scattering dot 15 for scattering the light of the light guide plate 13 
interior is formed in the tooth back of a light guide plate 13 by dot printing or a light guide plate 
13, and really fabricating. The light-scattering dot 15 makes a dot cycle small, has enlarged dot 
density, so that the part near the light source 12 enlarges a dot cycle, makes dot density small 
and separates from the light source 12, and it is equalizing the luminance distribution of surface 
light source equipment 11. 

[0026] Although especially the configuration of the light source 12 is not limited, in the light 
source 12 shown, for example in draw ing 4 , it carried out die bonding of the light emitting 
devices 18, such as an LED chip, to the lead 16 and the top face of the metal stem 17 through 
which it flowed, connected the lead 19 and light emitting device 18 which are insulated with the 
metal stem 1 7 by the bonding wire 1 9, and has covered the top face of the metal stem 1 7 in the 
mold resin section 20. Moreover, split-face processing 21 is performed to the top face of the 
metal stem 1 7 by machining, etching, etc., and he is trying to scatter over it the light which 
outgoing radiation was carried out from the light emitting device 18, and arrived at metal stem 17 
top face. In addition, although not illustrated, resin mold package articles, such as LED, may be 
used as the light source 12. 

[0027] As shown in drawing 2 , the above small light sources 12 are inserted in the depression 
14 of the cone configuration formed in the tooth back of a light guide plate 13, and the reflective 
sheet 22 is arranged in the tooth back of a light guide plate 1 3. It equips with the leads 1 6 and 
19 made to project through the hole 23 of the reflective sheet 22 by the printed-circuit board 
which opening of the hole 23 for letting the leads 16 and 19 of the light source 12 pass is carried 
out to this reflective sheet 22, for example, is arranged behind the reflective sheet 22. Moreover, 
in the front face (optical outgoing radiation side) of a light guide plate 13, a diffusion sheet is 
arranged if needed and improvement in an angle of visibility is achieved. 
[0028] Drawing 5 is a beam-of-light Fig. for explaining an operation of this surface light source 
equipment 11. If the light R which carried out outgoing radiation from the light source 12 to the 
front when the light source 1 2 was made to emit light reaches the internal surface of a 
depression 14, it will be refracted by the internal surface of a depression 14, and will advance to 
the light guide plate 1 3 interior. Since the light R refracted by the internal surface of a 
depression 14 at this time is refracted so that it may spread to both sides on both sides of the 
axial center of a cone configuration as shown in drawing 5 , its amount of the light which carries 
out outgoing radiation to the front along with an axial center decreases very much. 
Consequently, the brightness in the front of the light source 12 becomes small, and the 
luminance distribution in surface light source equipment 1 1 is equalized. Especially, equalization 
of luminance distribution can be attained by optimization with the cross-section configuration of 
the depression 14 for this light source insertion, and the density distribution of the light- 
scattering dot 1 5, and brightness nonuniformity can be prevented, without using the anterior part 
dispersion film like before. 

[0029] With this operation gestalt, since he is trying to embed the light source 12 to the light 
guide plate 1 3 interior, using solid-state light emitting devices, such as LED, as the light source 
12, thin shape-ization of the light source 12 and a light guide plate 13 can be attained, and-izing 
of the surface light source equipment 11 can be carried out [ thin shape ]. Moreover, although 
the light source 12 is small, since the outgoing radiation of the light can be carried out to 
concentric thru/or a radial, light can be distributed over homogeneity by a small number of light 
sources 12, and surface light source equipment 11 can be miniaturized. 

[0030] (2nd operation gestalt) In the above-mentioned operation gestalt, since the depression 14 
for light source insertion was carrying out the shape of a cone, there is also a possibility of the 
quantity of light being insufficient and becoming dark ahead [ of the light source 12 ] conversely. 
In that case, it is effective to give the suitable R for the point of the depression 14 for light 
source insertion. 

[0031] Such an operation gestalt is shown in the surface light source equipment 24 of drawjng 
6 . If it is in this surface light source equipment 24, the curve side 25 which did not use the point 
of the depression 14 for light source insertion as the tip, for example, carried out the shape of 
the spherical surface is formed. Drawing 7 (a), (b), and (c) show change which seems for the light 



which carried out outgoing radiation from the light source 1 2 to the front to carry out incidence 
to a light guide plate 13, and to carry out outgoing radiation from the optical outgoing radiation 
side of a light guide plate 1 3, when the radius of curvature of the curve side 25 of the point of a 
depression 14 is enlarged one by one. Here, when setting the radius of curvature of the curve 
side 25 of the depression 14 of drawing 7 (a), (b), and (c) to R1, R2, and R3, respectively, it is 
R1:R2:R3=1:5:7. As shown in this drawing, if the radius of curvature of the curve side 25 of the 
point of a depression 14 is small, the quantity of light by which outgoing radiation is carried out 
like drawin g 7 (a) to the front of the light source 12 will decrease, but if radius of curvature is 
enlarged, the quantity of light by which outgoing radiation is carried out to the front of the light 
source 12 as shown in drawing 7 (b) and (c) will increase, and transverse-plane brightness will 
increase. Therefore, the light source 12 front can equalize the way and luminance distribution 
which it is too bright, are too dark, or bend by using the radius of curvature of this curve side 25 
as a design parameter. 

[0032] In addition, in order to make it not bar the effectiveness of diffusing light to the side by 
making it become so narrow that the depression 14 for light source insertion gone into the back 
here, it is necessary to make the radius of curvature of the curve side 25 smaller than the 
distance from the curve side 25 to the core of the light source 12. 

[0033] (3rd operation gestalt) Drawing 8 is the sectional view showing the configuration of the 
light guide plate 13 in still more nearly another operation gestalt of this invention. If it is in this 
operation gestalt, the depression 14 for light source insertion is carrying out cross-section 
trapezoidal shape. The depression 14 has for example, a truncated-cone form. If the depression 
14 of such a configuration is established, since the apical surface of a depression 14 is Taira and 
others, the transverse-plane brightness of the light source 12 can be made high, and equalization 
of luminance distribution can be attained by adjusting the area of even partial 1 4a of the apical 
surface of this depression 14. 

[0034] (4th operation gestalt) Drawing 9 is the sectional view showing the configuration of the 
light guide plate 13 in still more nearly another operation gestalt of this invention. If it is in this 
operation gestalt, the depression 14 for light source insertion is formed by a part of hyperboloid 
(ellipse). Even if it is in the depression 14 of such a configuration, equalization of luminance 
distribution can be attained by changing the curvature of a hyperboloid. 

[0035] (5th operation gestalt) Drawing 10 is the sectional view showing the configuration of the 
light guide plate 13 in still more nearly another operation gestalt of this invention. In order to 
make the quantity of light by which outgoing radiation is carried out increase to the front of the 
light source 12, the projection of projection 14b, for example, a cone form, may be prepared in a 
part for the point of a depression 14 like this operation gestalt. Also in this case, equalization of 
luminance distribution can be attained by adjusting the configuration and magnitude of projection 
14b. 

[0036] (The 6th, 7th operation gestalt) Although width of face is narrow so that it goes into the 
back, the depression 14 for light source insertion does not need to be narrow continuously, and 
may be narrow stair-like one by one like the operation gestalt shown in drawing 1 1 . Moreover, 
that width of face should just be becoming narrow gradually by the point at least, like the 
operation gestalt shown in drawing 12 , except a point, even if the depression 14 for light source 
insertion has the part to which width of face becomes large so that it goes into the back, it does 
not interfere. 

[0037] (8th operation gestalt) Drawing 13 is the sectional view showing the structure of the light 
guide plate 1 3 in still more nearly another operation gestalt of this invention. If it is in this 
operation gestalt, crimp (split face) processing 14c is given to the internal surface of the 
depression 14 for light source insertion. Therefore, in case the light which carried out outgoing 
radiation from the light source 12 carries out incidence to a light guide plate 13, it is scattered 
about by the internal surface to dent and by which crimp processing of 1 4 was carried out, light 
is equalized in the light guide plate 13 interior, and light has luminance distribution equalized. 
[0038] (9th operation gestalt) Drawing 1_4 is the perspective view showing the surface light 
source equipment 26 in still more nearly another operation gestalt of this invention. If it is in this 
surface light source equipment 26, two or more depressions 14 for light source insertion are 



formed in the tooth back of a light guide plate 13, and the light sources 12, such as LED, are 
inserted into each depression 14, respectively. Thus, by arranging two or more light sources 12 
to the light guide plate 1 3 of one sheet, while being able to raise the brightness of surface light 
source equipment 26, the surface light source equipment 26 of a large area can be 
manufactured. 

[0039] (The 10th, the 1 1th, 12th operation gestalt) If it is in the surface light source equipment 
of this invention, it becomes possible by using a solid-state light emitting device like LED to use 
the light guide plate of the configuration of arbitration. Especially, from the light source 12, since 
outgoing radiation is carried out concentrically, in the case of the one light source 12, light can 
also consider as the surface light source equipment 27 which formed the light source 12 in the 
core of the light guide plate 13 which carried out a radial thru/or disc-like as shown in drawin g 
1 5 . Moreover, also when using a polygon and the variant light guide plate 13 like the surface light 
source equipment 28 shown in drawing 16 , the surface light source 12 of uniform luminance 
distribution can be acquired by establishing two or more light sources 12 by suitable 
arrangement according to the configuration of the light guide plate 1 3. Moreover, the light source 
12 can also be arranged to the curved light guide plate 13 or the light guide plate 13 formed for 
the flexible material like the surface light source equipment 29 shown not only in the plate-like 
light guide plate 13 but in drawing 1 7 . These surface light source equipments can be used for 
the tail lamp of the object for indoor lighting, or an automobile, a turn signal, etc. as surface light 
source equipment not only the use as a back light of a liquid crystal display but for general 
lighting. 

[0040] (13th operation gestalt) Drawing 1 8 is the sectional view showing the surface light source 
equipment 30 by still more nearly another operation gestalt of this invention. If it is in this 
surface light source equipment 30, thickness is thin as the thickness of a light guide plate 13 
goes to the circumference from a core. For example, the front face of a light guide plate 13 is a 
flat side, and the tooth back is the curve side 31 which curved the shape of the spherical 
surface, and in the shape of a paraboloid. And the light-scattering dot 15 is printing or really 
formed in the tooth back of the curved light guide plate 13 by shaping, and near the light source 
12, the light-scattering dot 15 is formed in it so that a consistency may become small about a 
consistency in the location which was large and is distant from the light source 12. The 
depression 14 for light source insertion which carried out the cone configuration is formed in the 
center section of the tooth back of a light guide plate 13, the light sources 12, such as LED, are 
inserted in this depression 14, and the reflective sheet 22 is formed in the tooth back of a light 
guide plate 1 3. 

[0041] Outgoing radiation of the light R by which carried out the deer and outgoing radiation was 
carried out from the light source 1 2 is carried out from the front face of a light guide plate 1 3, 
denting, advancing into the light guide plate 13 interior from the internal surface of 14, and being 
scattered about by the light-scattering dot 15, or reflecting with the front face and the reflective 
sheet 22 of a light guide plate 13. Moreover, since the tooth back of a light guide plate 13 curves 
and the periphery of a light guide plate 13 is thin, the light which falls out from the side face of a 
light guide plate 13 can be lost, and the use effectiveness of light can be raised. According to 
such surface light source equipment 30, transverse-plane brightness can be high, and the 
surface light source equipment which has uniform luminance distribution can be obtained, for 
example, it can use as a lighting system or a source of luminescence. 

[0042] (14th operation gestalt) Drawing 1 9 is a perspective view from the tooth-back side which 
shows the surface light source equipment 32 by still more nearly another operation gestalt of 
this invention. This surface light source equipment 32 has the structure where two or more 
surface light source equipments 30 as shown in drawing 18 were made to arrange as unit light 
source field 13a. That is, in the tooth back of the light guide plate 13 of one sheet, two or more 
curve sides 31 are arranged, and the light source 12 is inserted into the depression 14 
established in the core of each curve side 31, respectively. Therefore, according to such surface 
light source equipment 32, the surface light source equipment of a large area can be obtained. 
[0043] And in between each light source field 13a, since the slot 33 (boundary line of curve side 
31) for separating light in the rear face of a light guide plate 13 is formed, there is almost no 



possibility of leaking to light source field 13a which the light of the turned-on light source 12 
adjoins. Therefore, it can be used by making it each light source 12 blinked independently as 
character display 34 for displaying an alphabetic character, a mark, etc. as shown in cVawing 20 . 
[0044] (15th operation gestalt) Drawing 21 is the sectional view showing the liquid crystal display 
35 by still more nearly another operation gestalt of this invention. This liquid crystal display 35 
arranges the diffusion sheet 37 in the top face of surface light source equipment 36 equipped 
with the configuration of this invention, places the prism sheets 38 and 39 of two sheets which 
turned 90 degrees on it and were piled up, arranges the lens panel 40 in which many microlenses 
were formed on it, and arranges the liquid crystal display panel 41 to that upper part. The liquid 
crystal display panel 41 closes a liquid crystal ingredient between the glass plate 42 which had 
TFT and wiring formed, and the glass plate 43 which had the transparent electrode, the color 
filter, etc. formed, and arranges a polarizing plate 44 to the both sides. 

[0045] The light by which carried out the deer and outgoing radiation was carried out from the 
light source 12 goes into the light guide plate 13 interior from the side face of the depression 14 
for light source insertion, and outgoing radiation is carried out to homogeneity from the optical 
outgoing radiation side of light guide plate 13 top face. Subsequently, after it is equalized by 
passing the diffusion sheet 37 and the light by which outgoing radiation was carried out from the 
optical outgoing radiation side is able to arrange the direction of light in the direction of a front 
face with the prism sheets 38 and 39, it is condensed by the lens panel 40 to pixel opening of 
the liquid crystal display panel 41. 

[0046] (16th operation gestalt) Drawing 22 is the decomposition perspective view showing the 
surface light source equipment 45 by still more nearly another operation gestalt of this invention. 
This surface light source equipment 45 uses the straight pipe-like light source 46 like a cold 
cathode tube or a hot cathode tube. The depression 47 for light source insertion which carried 
out the groove is formed in the tooth back of the plate-like light guide plate 1 3, and in the cross 
section which intersects perpendicularly with the die-length direction of a depression 47, the 
width of face is becoming narrow gradually as it enters in the inner part of a depression 47. After 
inserting the straight pipe-like light source 46 into this depression 47, the tooth back of a light 
guide plate 1 3 is covered with the reflective sheet 22. When the straight pipe-like light source 46 
is inserted into such a groove depression 47, the brightness ahead of the light source 46 can be 
controlled, and the luminance distribution of surface light source equipment 45 can be equalized. 
This surface light source equipment 45 can also be used also not only as the back light of a 
liquid crystal display but as an object for general lighting. 

[0047] (17th operation gestalt) Drawing 23 is the decomposition perspective view showing the 
surface light source equipment 48 by still more nearly another operation gestalt of this invention. 
This surface light source equipment 48 also establishes the depression 47 for light source 
insertion which carried out the groove in the tooth back of a light guide plate 13, and is inserting 
the straight pipe-like light source 46 like a cold cathode tube or a hot cathode tube into this 
depression 47. A different point from the surface light source equipment 45 of drawing 22 is 
incurvating the tooth back of a light guide plate 1 3 in the cross section of the direction which is 
gradually dented on both sides in the tooth back of a light guide plate 13 as becomes thin, and 
intersects perpendicularly with 47. With this surface light source equipment 48, since the rear 
face is curving, while equalizing luminance distribution, light can be collected to the front and 
transverse-plane brightness can be raised. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the side elevation showing conventional surface light source equipment which is 
used as a liquid crystal display and which was fractured in part. 

[ Drawing 2] It is the decomposition perspective view showing the surface light source equipment 
by 1 operation gestalt of this invention. 

[Drawing 3] It is the sectional view of surface light source equipment same as the above. 
[Drawing 4] It is the perspective view of the light source used for surface light source equipment 
same as the above. 

[Drawin g 5] It is the operation explanatory view of surface light source equipment same as the 
above. 

[Drawing 6] It is the sectional view showing the surface light source equipment by another 
operation gestalt of this invention. 

[Drawing 7] (a), (b), and (c) are the operation explanatory views of surface light source 
equipment same as the above. 

[Drawing 8] It is the sectional view showing the configuration of the light guide plate used for the 
surface light source equipment by still more nearly another operation gestalt of this invention. 
[Drawing 9] It is the sectional view showing the configuration of the light guide plate used for the 
surface light source equipment by still more nearly another operation gestalt of this invention. 
[Drawing 10] It is the sectional view showing the configuration of the light guide plate used for 
the surface light source equipment by still more nearly another operation gestalt of this 
invention. 

[Drawing 11] It is the sectional view showing the configuration of the light guide plate used for 
) the surface light source equipment by still more nearly another operation gestalt of this 
invention. 

[Drawing 12] It is the sectional view showing the configuration of the light guide plate used for 
the surface light source equipment by still more nearly another operation gestalt of this 
invention. 

[D rawing 1 3] It is the sectional view showing the configuration of the light guide plate used for 
the surface light source equipment by still more nearly another operation gestalt of this 
invention. 

[D rawing 14] It is the perspective view showing the surface light source equipment by still more 
nearly another operation gestalt of this invention. 

[ Drawing 15] It is the perspective view showing the surface light source equipment by still more 
nearly another operation gestalt of this invention. 

[Drawing 1 6] It is the perspective view showing the surface light source equipment by still more 
nearly another operation gestalt of this invention. 

[Drawing, 17] It is the perspective view showing the surface light source equipment by still more 
nearly another operation gestalt of this invention. 

[Drawing 18] It is the sectional view showing the surface light source equipment by still more 
nearly another operation gestalt of this invention. 

[Drawing 19] It is a perspective view from the tooth-back side which shows the surface light 



source equipment by still more nearly another operation gestalt of this invention. 
LDrawing.20] It is the perspective view showing signs that surface light source equipment same 
as the above is used as character display. 

[Drawing .21] It is the side elevation showing the liquid crystal display by still more nearly another 
operation gestalt of this invention fractured in part. 

[Drawing 22] It is the decomposition perspective view showing the surface light source 
equipment by still more nearly another operation gestalt of this invention. 
[Drawing 23] It is the decomposition perspective view showing the surface light source 
equipment by still more nearly another operation gestalt of this invention. 
[Description of Notations] 

1 2 Light Source 

1 3 Light Guide Plate 

1 4 Depression for Light Source Insertion 
14c Crimp processing 

1 5 Light-Scattering Dot 
1 8 Light Emitting Device 

21 Split-Face Processing 

22 Reflective Sheet 
25 Curve Side 

31 Curve Side 

41 Liquid Crystal Display Panel 

46 Straight Pipe-like Light Source 

47 Groove Depression 
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